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(54) LEVELLING OR STABiLIZL\G LEG SYSTEM 



(71)^ L KENNETH JOSEPPI DAINTY, 
a British subject^ of 38 Henderson Road, 
■Forest Gate, London E.7, do hereby declare 
the invention, for which I pray that a paienr 
5 may be granted to me, and the method by 
which it is to be performed, to be particu- 
iarh- described in and by the foliov/in'g state- 
ment : — 

This invention is concerned with a levelling 
10 or stabilizing leg system. 

I have developed a system of two or more 
legs for supporting a load on an uneven sur- 
face v'herein the legs automatically compen- 
sate for the unevenness of the surface as the 
15 load is lowered onto it. According to my 
sj^stem, as each leg contacts the surface cn 
lowering the load onto tJie surface, the leg 
telescopes inwardly relative to the body until 
the last leg contacts the surface, whereupon 

20 the legs are prevented from further inward 
telescoping and support the load. 

According to the present invention, there- 
fore I provide a levelling or stabilizing hydrau- 
lic leg system for supporting a load "on an 

25 uneven base surface, which comprises two or 
more legs each conneaed to a piston of a 
respecuve hydraulic piston/cylinder combina- 
tion, means for coupling the cylinders together 
to allow flow of hydraulic fluid therebetween, 

30 an oudet in each cylinder for hydraulic fluid 
and means for closing the fluid outlet in eacli 
cylinder in response to relative movement of 
the respecuve piston and cylinder as the 
respective leg contacts the surface and retracts 

35 into the cylinder during lowering of the load 
onto the surface in use. 

Until the outlet is dosed, relative move- 
ment between the piston and cjdinder causes 
hydraulic fluid to be expelled from the cylin- 

40 der. In order to preserve this fluid and to 
allow it to be reintroduced into the c^'linder 
when the leg system is lifted oft the ground 
and the legs return to tlie fully exiended posi- 
tion, eacli outlet preferably communicates with 

45 a reservoir. Each outlet may have an asso- 
ciated reservoir or, alternatively, a single 
reservoir may be provided in communicaifon 
_ with all or some of the oudets. 



Once the ias: ouiiei hfii been closed, the 
icngili of the legs can not be altered and it 
i£ iherefore preferred lo nrovide each cylinder 
will: means for bleedi-g hydrauhc fluid^ there- 
iron: so that the length of the legs may be 
ndiusted. 

While the system described above works 
sausiactoriiy v/hen the load on tlie legs is 
evenly disirihuted, zn uneven lead causes the 
leg system to tiit because, as a result of dif- 
f;-rert pressures in the cylinders, the hydrau- 
lic f uid is forced through ihe coupling lines 
from cylinders at higher pressure to cj'iinders 
at lower pressure. Acccrdingh'; in a preferred 
embodiment of the invention, closure means 
are provided to prevent passage of hydraulic 
fluid through the coupiine lines and these 
closure means are closed when the leg system 
has settled on the ground arid ail the outlets 
are closed. 

In its simplest form, the closure means is 
one or more manually operated valves operated 
either directly or by remote control. Prefer- 
abh% however, an automatic system is pro- 
vided to close the vaive(s) after all the fluid 
outlets from the cylinders are closed but 
before the full weight of the load is carried 
by the legs. 

One such automatic system comprises an 
au^iar}' suspension system for the load car- 
ried by tlie legs. The suspension system is 
adapted to compress under the weight of the 
load only after all the fluid outlets from the 
c>*linders have been dosed and is coupled to 
tiie valve so that compression of the sj^tem 
causes the valve to close. 

In order that the invention may be more 
fully imderstood, preferred embodiments 
thereof will now be described^ by way of 
illustration only, with reference to the accom- 
panying drawdngs, in which: — 

Figure 1 illustrates diagrammaticaliy an 
embodiment of the leg S5'sieni during lower- 
ing onto a sinface; 

Figure 2 illustrates the system of Figure 1 
in its nnaT position on the surface; 

Figtire 3 shows diagrammaticaliy e second 
embodiment of the leg sj^tem with fluid out- 
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!clS closed and valv-s in ihc conr!j:::nc iin- 
njji-n; and . ^ . 

' Fi cii:r:: 4 shov/s Gysicjn 
i;s jinal pnciiion wiih ihc val 

Tho Fv-tciii shown in Fig. ^ - ?:nip.^ 
nvo-]ec":'d 5.vsic:m comprising. I'-'.o nyjrr-;::iJ 
cv!:nd?r5 1 and 1/ each having a pinion ^2 ^n:: 
2' ic which are connecied legs ? 2nz .-^ . i n± 
cvlincier^ are conn<;cied by con--;i 4 ^v^■:cn 
allo;vs hvdraulic fluid 5 to Ho- :rom o^.c 
c-iinder lo the other. Ea:h cyhnacr 1^ 
an ocllet 6; 6' leading to a reservoir /, 
op'-n to the atmosphere bv virtue ot opening 
S S^ An annular stop 9, 9' Umiis xnt gov.T:- 
vard movement of each piston 2; 2"'. 
' In each cvlinder 1. 1% ^ spring 10, 10 
cMtends upwardly from piston 2, ''^ ^^'"-^^ 



a- its ucp'irmost end a closure m=mcsr il, l_i 
adapted to close outiets 6. 6' in £ nu.'d i!gn: 



11'' 

ioR- 

mli^^n f he'sprmg 10, 10' is of -ch a lengr: 
in its extended connguraTion that, v.-nen p-Sion 
2, y is resting on stop 9, 9\ ciosure meiVi^er 

11. 11' is located a short distance from o'Jt- 

6'. ^ , - 

In ODeration, the ieg system '.v: a: D0^:: 
pistons 2 and 2' resting on stops 9 ana . l^ 
lowered tov/ards uneven surxace 12. As siic^vn.. 
th- first leg to contact the sunare i2 is leg 
3' and as the lowering of the s^^ieni^ con- 
tin^i-': lec 3' telescopes into c.viinder 1 £n<i 
Du^h'es piston 2' upwardly. Some hydraulic 
fiu?d > disolaced bv thie piston ans^now^ 
into reservoir' T and/or througn conamt -r 
into cylinder 1 and thence into reservoir 7. 

A.ft^^ a ^bort uoward displacem.ent oi piston 
-^''closure member 11' bears against me top 
of cvlina-er i' and closes oudet 6[. Dunng 
further downward movement of me ieg system 
but before leg 3 mal:es contact ynm surta^^ 

12, piston 2' is furdier upwardly displace., 
relative to cylinder V and hydraulic fimd disj 
placed bv piston 2' Hows through conamt -t 
into cylinder 1 and then into reservoir 7. At 
the same time spring 10' is compressed, Tvnicfc 
improves tlie sealing of outlet 6' by closure 
m^ber 11'. The system at this stage is as 
shown in Figure 1. . «t? 

When leg 3 contacts surface 12, a small 
further downward movement of the leg system 
50 causes upv/ard displacement of piston 2 rela- 
tive to cvlinder 1 and this upward displace- 
ment causes closure member 11 to bear against 
the top of cylinder 1 and seal oudet 6, as 
^hown in Figure 2. When oudet 6 is closed, 
the hvdraulic system comprismg the rcvo 
c\-Iinders 1 and 1' and the conduit 4 is sealed 
and further relative upward movement of the 
pistons 2 and 2' is prevented by hydraulic 
pressure. The legs are therefore locked m 
diis position and can support any Dody car- 
ried bv the leg system. 

On 'liftini: the s\'Stem up to move it else- 
where the weisht of legs 3 and 3' displaces 
pistons 2 and 2' downv/ardiy relative to cyhn- 
65 ders 1 and 1' and springs 10 and 10 puh 



cicr?. Ti:; 



F: 



- ::v:mbcr^ ]1 and 11' awav from 
:vl K-' nlio-.vina hvdraulic fluid from 
" and 7' lo ilow hack inio the cylin- 
ri Fi«"ns drop down to rest on stops 

iic svsiom ii- ready to be piacfrd 70 

h- -..z ^vr.om shC'V.-n in Figures 3 and 4 
vi--ja!>.- :i-e same as that described in 
yj'"'.rCLV,^ details of the legs and the 
c cr-ern:ion of the system will not be 75 

radd::ion- however, the system shown jn 
^x^"- and 4 incl-des two turn valves 14 
-nn'f-' ':o:a:ed in connecting line 4. Line 4 

or flevible and, in the latter 80 
"-.c.; v---'v-^^ and 14' are rigidly secured 
^^'cvH-^e^ Tand V. 

V-'^c'^ted with each valve is an auxiijar\ 
c-.-siem comprising telescopic tubes 
iV* l^ and 15'. 16' and small springs 17, 17'. 85 
Tv:^*c'j^^rnrinn svstcm is risidiy mounted on 
^"r.^-;!*!.,- r and 1' and 'supports, for 
r;.;;:.,^;;.; . .^^.n^ platform 19. Each uibe 16 and 
T^^ is connected to the respective valv^ 
14 and 14' bv a system, of pivoted rods 20 90 
'^li'^^'^O'. the rods being pivoted at points 21, 
23 and 2"^ ' 



_ ..J. . and" rkiidiv fixed to the 

'^^^ 'zr, point? 23^ and 23'. Annular 
^roD^ 24 and 24' are fixed to tubes 1:), l^ 
TO 'lir:''^' the ui5ward movement of tubes 16 9d 
on-^ 1>/ and amnular stoDS IS and 18' are pro- 
vided tc limit the downward movement oi 
tubes 16 and 16'. 

As shown in Figure 3, the whole system is 
^a^uended as from a crane by cables 2d and, 100 
-:n the txjsidon shown in the figure, low-enng 
G-* th- ST^em to the ground has reached the 
point which both fiuid oudets 6 and 6 
are closed. , , , « i/v- 

Sprin<^ 17 and 17' are selected to have a IOd 
sti5ness~STeater than the sum of (a) force 
ex-rted bv back pressure in the hydraulic 
svstem as" die leg system is lowered to the 
point ^ere the fluid outlets 6, 6' are closed 
and rb^ tb- uijward force exerted by the larger 110 
sDrinW id and 10' during compression. On 
the 5ther hand, the stiffness factor of the 
SD-in^ 17. 17' is such that they will com- 
press^'under the weight of tiie load platform 
19* (or other load supponed by the leg 115 

svstem). , . , J 

' In operation therefore, the s.TOem is lowered 
to th- <Tround and the legs telescope to shut 
fluid oSiets 6 and 6' as described above. 
Dorin<' this operation, however, no appre- 120 
ciaD'e^tdesconing of the suspension systems 
takes place, thereafter, furdier lowenng of 
load Dlatform 19 causes compression of sprmgs 
17 aiid 17' until tubes 16 and 16' meet stops 
IS and TS'. The dow^nward movement of 125 
cvlinders ^16 and 16' causes the rod systems 
'>'0 and 20' to close valves 14 and 14' as shown 
in Fisun? 4. The hydraulic system is then 
lockccT and no movement of fluid is possible 
bet^vcen crisnders 1 and 1' through line 4. 130 
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li will be apprircni that the: 5.ysic:m: des- 
cribed above arc simple embodim'jnis of I'n-j 
invention and many more sophisticaiiid modi- 
jicarions v/jll be obvious to those skilled in 

5 the art. For simplicity; the invention hai 02 en 
KpecincaUv described with refersrnce to iv.'C 
Ic^s but the system may include an}-' number 
of legs and clearly at least three legs art 
required to render the leg svstem self-suDOort- 

10 ing. 

WHAT I CLAIM IS: — 

1. A levelling; or stabilizing h3'drauh'c ieg 
system for supporting a load on an unever. 
base surface, which comprises nvo or more 

15 legs each connected to a piston of a respec- 
tive hydraulic piston/cylinder combination, 
means for coupling the cylinders together to 
allow fiov/ of hydraulic fluid therebetween, 
an outlet in each C5'linder for hydraulic fluid 

20 and means for closing the fluid outlet in each 
cylinder in response to relative movemen: of 
the respecnve piston and cylinder as the 
respective leg contacts the surface and retracts 
into the C3^1inder during lowering of the load 

25 onto the surface in use. 

2. A leg system according to claim 1. in 
v/hich each outlet communicates with a reser- 
voir to receive h\'drauHc fluid espeiied from 
the cylinder before closure of the outlet. 

30 3. A leg system according to claim 2, which 
includes a single reservoir in commtmication 
v.'ith all the outlets. 

4. A leg system according to any of claims 
1 to 3, in which the closing means comprises 

35 an outlet closure member and spring means 
extending from the respective piston and 
adapted to urge the closure member into the 
closing position in response to movement of 
the respective leg from its fully extended posi- 

40 tion. 

5. A leg system according to any of claims 



: to n. IT: wni; 
for hieedinc h 
6. A jepV.> 
1 to 5. :n whi, 



1 each cviir.dcr i.-cludes means 
■dr3-!:c fluid therefrom. 
e:r. c::r>rd:ng 10 2:>y of cjaini:> 
h :he zcvo'.iv.^ means inciude^; 



closure means tc rrcven: passage 0: hydraulic 
f:u;d ihrDueh :he c:up::nc means. 

A lec sysicr.'. iccordinc 10 claim 6, in 
•.vhich ihe closure mears comprises one or 
more nianualiy operc:ed valves operated either 
direc:!y or hv remr:e conrroi. 

S. A :tz system according to claim 6. in 
v^hizh the closure means comprises a valve 
and 'sThich includes means for automatically 
closing the vai\-e: during Icv/ering of the load 
onto the surface in use v/hen all the fluid out- 
lets in the cylinders have been closed. 

9. A ieg s^-siem according to claim 8 in 
which the valve zlosinz means comprises an 
auxiliary suspensic-n system for the load car- 
ried bv the less, the susnension svstem beini^ 
adaptea to compress under the v;eighr of the 
lead only after ail ihe n^did outlets from the 
cylinders have been closed and the suspension 
sjvsteiQ being coupled to the valve so that com- 
pression of the sys::em causes xht valve to 
close. 

10. A levelling or stabilizing hydraulic leg 
system substantialiy 25 herein described with 
reference tc Figures 1 and 2 of the accom- 
panying drav.'ings. 

11. A levelling or stabilizing hydraulic leg 
system subsiandail}' herein described v.'ith 
reference to Jrigm-es 3 and 4 of the accom- 
panying drawinss. 

LANGXETv PARHY, 
Qiartei^d Patent Agents, 

Ciii Chester Hotise, 
27S— 2S2, High Holbom, 

London, W.C.I., 
Agents for the Applicants. 
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